Role of the transmembrane domain in the stability of TrwB, an integral protein involved in bacterial conjugation.
TrwB is an integral membrane protein encoded by the conjugative plasmid R388. TrwB binds ATP and is essential for R388-directed bacterial conjugation. The protein consists of a cytosolic domain, which contains an ATP-binding site, and a transmembrane domain. The complete protein has been purified in the presence of detergents, and in addition, the cytosolic domain has also been isolated in the form of a soluble truncated protein, TrwBDeltaN70. The availability of intact and truncated forms of the protein provides a convenient system to study the role of the transmembrane domain in the stability of TrwB. Protein denaturation was achieved by heat, in the presence of guanidinium HCl, or under low salt conditions. In all three cases TrwB was significantly more stable than TrwBDeltaN70 with other conditions being the same. IR spectroscopy of the native and truncated forms revealed significant differences between them. In addition, it was found that TrwBDeltaN70 was stabilized in dispersions of non-ionic detergent, suggesting the presence of hydrophobic patches on the surface of the truncated protein. IR spectroscopy also confirmed the conformational stability provided by the detergent. These results suggest that in integral membrane proteins consisting of a transmembrane and a cytosolic domain, the transmembrane portion may have a role beyond the mere anchoring of the protein to the cell membrane. In addition, this study indicates that the truncated soluble parts of two-domain membrane proteins may not reflect the physiological conformation of their native counterparts.